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1  iIntroduction

1.1  Purpose

This Basis of Design Report was prepared by Anchor QEA, LLC, on behalf of Liberty/H&S Bosma
Dairies as required by the U.S. Environmental Protection Agency (EPA) Region 10 Administrative
Order on Consent SDWA-10-2013-0080. Under the Consent Order, H&S Bosma Dairy (herein
referred to as the Dairy) will be lining the following:

e Three adjacent lagoons that have historically been designated as Lagoon Nos. 10, 11, and 13.
These three lagoons will be combined and consolidated into one single new lagoon called
Consolidated Lagoon No. 10.

The Dairy will also be abandoning Lagoon Nos. 8, 9, 19, and 20 per the requirements of Washington
State Natural Resources Conservation Service (WA NRCS) Conservation Practice Standard 360 —
Waste Facility Closure (WA NRCS 2013a). The abandonment activities are detailed in the Lagoon
Abandonment Plan, included in Appendices A and B.

1.2 Design Objective

The objective of the lagoon liner system design is to meet the requirements of WA NRCS
Conservation Practice Standard 521A — Pond Sealing or Lining — Flexible Membrane (WA NRCS 2013b)
and demonstrate compliance with permeability requirements of WA NRCS Conservation Practice
Standard No. 313 — Waste Storage Facility (WA NRCS 2015). Lagoon consolidation and lining will also
include design criteria contained in the Agricultural Waste Management Field Handbook (NRCS 2009).

1.3  Report Organization

The remaining sections of this report are organized as follows:

e Section 2 - Existing Conditions. This section describes the existing conditions of the
proposed lagoon lining areas and details the pre-design geotechnical investigations.

e Section 3 - Basis of Design. This section discusses the basis of design components of the
Consolidated Lagoon No. 10 lining.

¢ Section 4 - Compliance Monitoring. This section outlines the procedures for quality
assurance (QA) during construction activities and the details of the long-term monitoring
program.

¢ Section 5 - Construction Schedule. This section outlines the design and construction
schedule.

s Section 6 — References. This section provides references for the materials cited in this report.
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2 Existing Conditions

This section describes the existing conditions of the site, as well as the geotechnical investigation
conducted as part of the lagoon lining design. The geotechnical investigation was conducted at the
Dairy between January 24 and January 25, 2018, per the EPA-approved Lagoon Pre-Design Data
Collection Quality Assurance Project Plan (Anchor QEA 2017a). The purpose of the geotechnical
investigation was to confirm the soil handling properties within the lagoons to be consolidated
and/or lined. The geotechnical investigation did not include permeability testing, as previous
permeability tests have indicated that the silt present does not meet the requirements for a
compacted soil liner.

As part of the investigation, standard penetration tests (SPTs) were conducted every 5 feet for each
of the borings, while soil samples were collected along the entire depth of the boring for subsequent
laboratory analysis. The standard penetration resistance (N-value) was calculated as the total number
of blows needed (using a 140-pound hammer falling a distance of 30 inches) for the sampler to
penetrate the final 12 inches of an 18-inch sampler. Results of the SPT (included on the boring logs)
and laboratory testing is included in Appendix C.

2.1 Consolidated Lagoon No. 10

Consolidated Lagoon No. 10 is located at the Dairy (823 N Liberty Road in Granger, Washington),
east of the Dairy’s main operation (Figure 1).

2.1.1  Existing Site Conditions

Consolidated Lagoon No. 10 will be within the footprint of the existing three lagoons:

Lagoons Nos. 10, 11, and 13. Lagoons Nos. 10, 11, and 13 are nearly the same size, at approximately
60 feet by 90 feet by 10 feet deep each. The combined capacity of the lagoons is about 6.1 acre-feet
(2.0 million gallons). The lagoons are constrained by a berm, an access road, and utilities to the east;
corrals to the west; an access road to the south; and access roads to the north. The width of the
access road around the western and northern sections of the lagoons is about 15 to 20 feet. The
width of the access road between Lagoon No. 10 and Lagoon No. 12 is about 10 feet. The interior
side slopes of the Lagoon Nos. 10, 11, and 13 have a slope inclination of approximately 2H:1V.
Exterior slopes are nominal on the west and north sides of the lagoons. The exterior side slope along
the south side of Lagoon Nos. 10 and 11 have an inclination of approximately 2H:1V. The exterior
side slope along the east side of Lagoon No. 13 has an inclination of approximately 3H:1V. The
exterior side slopes are not expected to be regraded during the consolidation activities.

Lagoon Nos. 10, 11, and 13’s waste management operations include collection, storage, and
treatment. The lagoons currently receive liquid manure and store the liquid manure until it can be
used to fertilize crops. A pumping system is used to convey the liquid manure to the irrigation
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system. Consolidated Lagoon No. 10 will continue to have the same inputs and should require
infrequent cleaning under continued operations.

2.1.2 Soil Conditions

The geotechnical investigation included a total of six soil borings, which included two soil borings
along the proposed perimeter of the Consolidated Lagoon No. 10 footprint (Figure 2). The two
borings were extended to depths of 15.2 and 16.5 feet bgs. In addition to the soil borings, test pits
were excavated and sampled at Lagoon No. 10 after manure removal in October 2018 and along the
berm between Lagoon Nos. 11 and 13.

Lagoon No. 10 consists of gravelly silty sand fill (serving as the roadway surface and berm material),
overlying sandy silt, overlying gravelly silty sand, as shown in Figure 3. Based on this soil lithology,
existing gectechnical data, and results of the SPT and laboratory analysis, engineering parameters
were defined for each soil layer for subsequent analysis.' The soil characteristics and engineering
properties of each soil layer are described as follows:

¢ Gravelly Silty Sand. The surface layer observed at both borings was gravelly silty sand, which
serves as a roadway surface and is assumed to be made up of fill layers. This fill material was
found to have an inflated N-value due to the high gravel content. Due to this and the amount
of silt present, the internal friction angle is assumed to be 32 degrees.

¢ Sandy Silt. A layer of sandy silt is located between the gravelly silty sand. This layer was
identified at a depth of 2.9 and 3.6 feet bgs, extending to 10.5 and 13.1 feet bgs. The average
N-value for this material was 15, which correlated to an undrained shear strength of
approximately 1,500 psf. Due to the amount of sand that likely increased the blow counts, a
value of 1,250 psf was used for the slope stability analysis.

2.1.3  Groundwater Conditions

Groundwater is approximately located at an elevation of 842 feet NAVD83 near Consolidated Lagoon
No. 10. The designed bottom elevation of Consolidated Lagoon No. 10 is 930 feet, approximately
88 feet above the observed groundwater level.

" The SPT N-values were correlated to drained friction angles and undrained shear strengths using methods by Terzaghi and Peck
(1967) and Peck, Hanson, and Thornburn (1974).
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3 Basis of Design

Major components of the lagoon liner design were selected and developed to do the following:

1) comply with design criteria and additional considerations identified in WA NRCS Conservation
Practice Standard No. 313 — Waste Storage Facility (WA NRCS 2015) and Agricultural Waste
Management Field Handbook (NRCS 2009); and 2) to address EPA/NRCS requirements to include a
double-liner system. These components, as well as other analyses conducted, are described in the
subsequent sections.

3.1 Lagoon Preparation and Consolidation

3.1.1  Consolidated Lagoon No. 10

Consolidated Lagoon No. 10 will be created by combining three existing lagoons (Lagoon Nos. 10,
11, and 13). Consolidation of Lagoon Nos. 10, 11, and 13 will be achieved by removing the internal
soil berm between the three lagoons and regrading the bottom and side slopes. A portion of Lagoon
No. 13 not included in the Consolidated Lagoon No. 10 footprint will be filled and graded towards
the consolidated lagoon. In addition, adjustments and replacements to the existing inlet and outlet
pipes will occur as necessary. Consolidated Lagoon No. 10 will be approximately 320 feet long (as
measured north to south) and 160 feet wide (as measured from east to west) with a 14-foot
operating level depth and 2 feet of freeboard. The approximate capacity of Consolidated Lagoon

No. 10 at the maximum operating level is 7.89 acre-feet (2.57 million gallons). See Sheet C-03 in
Appendix D for more details regarding the layout of the consolidated lagoon. The interior side slopes
of Consolidated Lagoon No. 10 will be 3H:1V to improve constructability and promote liner
longevity.

3.2 Liner Design
Based on historical field observations and permeability results of similar site soils, the lagoon liner

selected for Consolidated Lagoon No. 10 will be a flexible membrane liner (FML) over a geosynthetic
clay liner (GCL).

In the FML/GCL combination design, the GCL will be used as the secondary liner in combination with
a high-density polyethylene (HDPE) primary liner. The FML/GCL design, from the bottom layer up,
will consist of the following at Consolidated Lagoon No. 10:

e A compacted soil base

¢ A grid of geocomposite gas vent strips

e A GCL secondary liner

e A 60-thousandth of an inch (mil) welded-seam HDPE primary liner
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The GCL will be placed over a compacted soil foundation consistent with the requirements of
WA NRCS Conservation Practice Standard No. 521A - Pond Sealing or Lining — Flexible Membrane
(WA NRCS 2013b) and WA NRCS Material Specification MS-223: Geosynthetic Clay Liner

(WA NRCS 2002).

The 60-mil HDPE geomembrane will be placed directly over the GCL and welded per WA NRCS
Conservation Standard No. 521A — Pond Sealing or Lining — Flexible Membrane (WA NRCS 2013b) and
Material Specification MS-594: Geomembrane Liner (WA NRCS 2014) and the Technical Specifications
(Appendix E). The leak detection sensors will be installed beneath the primary and secondary liners
by trenching in the compacted subgrade, and the sensors will be connected to a single control box
that will likely be located on or near an existing utility panel adjacent to the lined lagoon. The sensor
placement density—on a 50-foot on-center spacing—will limit the distance from a leak to within a
35-foot radius.

3.3 Anchor Trench

The dimensions of the anchor trench will meet WA NRCS standards and will be between

18 and 24 inches deep, between 18 and 24 inches wide, and located 3 feet from the top of the slope.
To further validate the anchor trench design, geotechnical analysis was conducted on the proposed
anchor trench dimensions. The anchor trench design was evaluated to determine the amount of
resistance present on the 60-mil HDPE geomembrane liner. For this analysis, it was assumed that all
lagoon slopes are 3H:1V and the anchor trench will be backfilled with site material with a unit weight
of 115 pounds per cubic foot and an internal friction angle of 26 degrees, representative of the
sandy silt observed. The HDPE was assumed to have an interface friction angle with the soil of

18 degrees and a tensile yield strength of 1,000 pounds per foot width (Koerner 2012). A 3-foot run-
out length of liner will extend beyond the crest of the lagoon slope. An anchor trench with
dimensions of 24 inches deep and 24 inches wide resulted in a pull-out resistance of 772 pounds per
linear foot. As indicated by Koerner (2012), the resistance should be equal to or less than the yield
strength of the geomembrane liner to mitigate tearing or ripping. Results from the analysis indicated
that the proposed dimensions meet the design criteria and are consistent with general practice.

3.4 Foundation Preparation

Liquid and solid manure will have been removed from the existing lagoons (Lagoon Nos. 10, 11, and
13) by the Owner prior to liner installation. Manure solids will either be removed to the facility
composting area, placed in an area that drains to another lagoon, or placed in another lagoon that is
not currently identified for lining. Solids will be removed down to the soil foundation material. For
the consolidation of Lagoon Nos. 10, 11, and 13, excavation will remove the current interior berms
separating the three lagoons, and the majority of Lagoon No. 13 will be regraded. Grading
Consolidated Lagoon No. 10 will achieve the designed side slopes, lagoon bottom, and embankment
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conditions. The existing subgrade will be prepared as required by the lining design and site
conditions. Sections 3.4.1 through 3.4.3 include additional details on foundation preparation.

In areas where fill is required to meet the final grade, fill will be compacted to at least 92% of the
maximum dry density and to within 2% of the optimum moisture content as determined using the
Modified Proctor (ASTM International [ASTM] D1557); this will reduce the potential for settlement,
reduce soil permeability, and provide a suitable subgrade for liner construction. Subgrades in
excavation areas will be proof-rolled using construction equipment to verify the subgrade is in a
non-yielding condition. Areas with soils that are soft (yielding) will be over-excavated, and suitable
fill material will be placed, compacted, and tested as described in this section.

34.1 Side Slopes

Interior and exterior side slopes have been evaluated for compliance with requirements contained in
WA NRCS Conservation Practice Standard No. 313 — Waste Storage Facility (WA NRCS 2015). Current
standards for embankments require that the combined side slopes for the embankment shall not be
less than 5H:1V and neither slope shall be steeper than 2H:1V unless additional slope stability
provisions are provided (WA NRCS 2015). As stated previously, the interior side slopes of
Consolidated Lagoon No. 10 will be 3H:1V. Exterior slopes for Consolidated Lagoon No. 10's range
from 2H:1V to 4H:1V and are not expected to be regraded.

Slope stability modeling was performed using Rocscience Slide 7.0© software that uses limit
equilibrium methods of analysis. The soil model for limit equilibrium analysis assumes rigid, perfectly
plastic soil behavior, which is a simplification of real soil behavior. The assumptions inherent to this
model are that the anticipated sliding mass remains rigid (i.e., non-deformable) and the soil strength
along the slip plane is fully mobilized at failure. Although this analysis method does not directly
represent the true behavior of the soil during a slope failure, it is intended to provide a reasonable
indication of the overall stability of a slope and is generally accepted as the standard of practice for
this type of assessment.

The slope stability was evaluated for Consolidated Lagoon No. 10 under three conditions as
summarized in Table 1. The three conditions include the short-term condition during lagoon grading
and consolidation, the long-term condition following construction, and the expected condition when
Consolidated Lagoon No. 10 is filled. The target factors of safety consider the intended use of the
structure, the potential consequences of failure, and the limitations and understanding of the
anticipated subgrade soils. Target factors of safety of 1.3 for the short-term condition and 1.5 for the
long-term and filled conditions were considered appropriate for use in this analysis based on

U.S. Army Corps of Engineers-recommended slope stability guidelines (USACE 2003). Slope stability
was also evaluated for the existing exterior berm slopes to determine if construction would adversely
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affect them. It was determined that the regrading and liner installation would not decrease the
stability of the exterior slopes.

Table 1
Consolidated Lagoon No. 10 Slope Stability Analysis

Proposed
Boring Proposed Lagooh | lagooh Depth Short-Term long-Term  Filled Lagoon
Reference Side Slope (feet) Factor of Safety Factor of Safety Factor of Safety
LD-L1oW! 3H:1V 16.0 2.0 15 2.2
LD-L10E 3H:1V 16.0 3.0 1.7 6.3
Note:

1. Assumes slopes above anchor trench are at 3H:1V or are backfilled with granular material and compacted to 92% Modified
Proctor (ASTM D1557).

Fill material will be compacted to a level equal to or greater than 92% of the Modified Proctor

(ASTM D1557) density for those soils to reduce the potential for settlement, promote slope stability,
reduce soil permeability below the lagoons, and provide a suitable subgrade for liner construction.
Additionally, fill material placed above the anchor trenches that serve as access roadways will need to
meet the same compaction requirements.

34.2 Lagoon Bottom

As described in Section 2, groundwater is not anticipated to influence the performance of
Consolidated Lagoon No. 10. The lagoon bottoms will be regraded to create a relatively uniform
bottom with a slight grade to promote the migration of gases produced underneath the liner system.
The lagoon bottom foundation material is expected to be either in situ soil or soil generated from
on-site earthwork that is suitable for reuse.

3.4.3 Embankment

The maximum height of Consolidated Lagoon No. 10 embankment (e.g., berm) is 14 feet from the
surrounding grade and is located along the eastern section of the lagoon. The design top width of
the embankment along the eastern side of Consolidated Lagoon No. 10 will be 10 feet. No vehicular
access will be permitted on this embankment. The embankment on the south side of Consolidated
Lagoon No. 10 will maintain a width of 20 feet for vehicular access.

The top of the lagoon liner system at Consolidated Lagoon No. 10 will extend 2 feet above the
consolidated lagoon’s maximum operating level as freeboard depth to reduce the potential for
overflow and account for settlement that may occur. The minimum freeboard depth included in

WA NRCS Conservation Practice Standard No. 313 — Waste Storage Facility (WA NRCS 2015) is 1 foot
plus an additional depth not less than 5%.
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3.5 Gas Venting

Aerobic and anaerobic degradation of organic material can produce gases at the manure storage
lagoons. This can also occur underneath the lagoon liner system if organic matter is present. Gas
production below the liner system can lead to damage or failure of the flexible membranes and may
present itself as an uplift or bubbling of the liners. To minimize this condition, the liquid and solid
manure will be removed from the existing lagoons (Lagoon Nos. 10, 11, and 13) to native foundation
material prior to installation of the lagoon liner system. While every effort will be made to remove
the presence of organic matter from the lagoons, some organic matter may be present below the
liner. As such, a gas venting system will be constructed below the secondary GCL to collect and
convey soil gases under the liner to vent pipes located along the crest of the lagoon.

The venting system will consist of a grid of 200-mil geocomposite strips between 3 and 5 feet wide
that will be spaced 50 feet apart and vented to the atmosphere. The geocomposite is a geonet that is
encapsulated with geotextiles to minimize the potential for soil to clog the geonet, which serves as
the vent conveyance. To further protect the geocomposite from clay intrusion (from the GCL above
the geocomposite), a strip of HDPE liner will be placed between the geocomposite and the GCL.

Vents will be located at or above the lagoons’ freeboard height (i.e., above the maximum operating
level at the top of the embankment). Vents will be constructed above holes cut in the GCL and HDPE
liners. The bottom of the vent pipe includes a base constructed of thick HDPE stock that will be
welded to the primary liner. The vent pipe will be 2-inch-diameter HDPE pipe that will be fabricated
to the base. The vent pipe will have a downturned 180-degree bend to minimize the potential for
precipitation and debris entering the vent system.

3.6 Inlet and Outlet Piping

Inlet and outlet piping associated Consolidated Lagoon No. 10 will be minimized to what is
necessary for the proper function of the lagoons. Modifications to the existing inlet and outlet piping
will be as follows:

e At Consolidated Lagoon No. 10, it is anticipated that there will be one inlet pipe at the
northern end of the lagoon and one outlet pipe along the eastern edge that will overflow into
Lagoon No. 12. See Sheet C-03 in Appendix D for the location of the inlet and outlet piping.

Penetrations in the lagoon liner will be constructed in accordance with manufacturer
recommendations and WA NRCS Conservation Standard No. 521A — Pond Sealing or Lining — Flexible
Membrane (WA NRCS 2013b). HDPE pipe joints and connections will be joined together by thermal
butt-fusion, electrofusion, or couplers. At the locations where HDPE piping penetrates the liner, a
pipe sleeve (constructed of the same material as the HDPE liner) will be installed around the HDPE
piping. Once secured, a continuous extrusion weld will be applied along the perimeter of the skirt, at
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the location where the skirt and sleeve meet, and at the location where the pipe and the sleeve meet.
Each pipe penetration will undergo construction quality control/construction QA testing to ensure no
leaks are present at the interface between the pipe and the liner.

Periodic cleanouts of Consolidated Lagoon No. 10 to remove liquid and suspended solids will occur
as necessary for crop fertilization and liner inspection and maintenance. It is anticipated that the
lagoon will be equipped with a floating pontoon agitator pump to remove liquid and solids from the
lagoon.?

3.7 Lagoon Access, Safety, and Protection

Lagoon access by a ramp will not be necessary for Consolidated Lagoon No. 10. Solids buildup will
be removed with a floating agitator as described in Section 3.6.

Proposed safety features include a barrier or fencing and posted warning signs around the perimeter
of the lagoon.

The following measures will be taken to minimize the risk of the liner being punctured after
installation:

¢ No Vehicle Traffic on Liner. Following construction, vehicle traffic will not be allowed on the
liner system.

¢ Perimeter Protection. A fence or barrier will be installed along the lagoon perimeter to deter
access to the lagoon by animals, personnel, and vehicles.

s Signage. Signs will be placed around the lagoon notifying individuals to stay off the liner.
Foot traffic on the liner will be permitted on an as-needed basis for operational and
maintenance needs only.

¢ HDPE Rub Sheets. Rub sheets will be installed in a location on Consolidated Lagoon No. 10
designated for the floating agitator pump’s entrance to and exit from the lagoon. These
sheets will be installed on the primary liner from the edge of the anchor trench, downslope,
and along the bottom of the lagoon. Rub sheets are anticipated to be made of 60-mil HDPE
liner and will be installed one on top of the other.

3.8 Washington State Dam Safety Act

Waste storage ponds that impound 10 acre-feet or more of water are regulated by the Washington
Dam Safety Office (DSO) through the Washington State Department of Ecology. Per WA NRCS

% The floating pontoon agitator pump will be connected to an aboveground pipe to convey lagoon contents to various application
fields, depending on the need. This system was selected to eliminate traffic on the liner, eliminate the need for a ramp, and allow the
pump to sit on the pontoons when the lagoon is empty. HDPE geomembrane rub sheet(s) will be used to protect the primary liner
as the agitator enters and exits the lagoon or as the lagoon empties. Prior to emptying the lagoon, the agitator will be positioned
above the rub sheet so the pontoons sit on the rub sheet when the lagoon is empty.
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standards, the impounded volume used to determine whether the lagoon exceeds the 10 acre-feet
threshold is the volume of water stored behind the embankment from the elevation measured from
the lowest point of the outside embankment to the maximum attainable water surface elevation of
the lagoon that could occur during extreme operating conditions.

The Consolidated Lagoon No. 10 impounded volume was analyzed using recent topographical
survey data and was estimated to impound a volume of 9.23 acre-feet with a maximum lagoon
impoundment depth of 14 feet. This impoundment depth is measured from the lowest point along
the exterior of the berm to the top of the liner, which includes the freeboard depth of 2 feet.
Consolidated Lagoon No. 10 will not impound over 10 acre-feet of water and therefore does not fall
under the DSO jurisdiction. However, a gate valve will be installed on the outlet pipe of the
consolidated and lined lagoon to eliminate potential hydraulic connectivity to downstream lagoons.
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4 Compliance Monitoring

41 Construction Quality Assurance

QA measures will be implemented during construction of the liner system at Consolidated Lagoon
No. 10 to confirm that the liner is installed in accordance with the Construction Drawings in
Appendix D, Technical Specifications in Appendix E, and manufacturer recommendations. The
Construction Quality Assurance Plan in Appendix F identifies the roles and responsibilities of the
project team during construction. It also describes the performance monitoring of the construction
activities in accordance with the 100% design documents through a QA program. Further, it
delineates the QA methods and protocols for the project team to encourage a thorough
understanding of construction monitoring, feedback, and adjustments.

4.2 Long-Term Monitoring Program

A long-term monitoring program will be implemented to verify the effectiveness of the lagoon lining
and demonstrate that design objectives are being attained. The long-term monitoring program is
outlined in the Operations, Maintenance, and Monitoring Plan (OMMP) (Anchor QEA 2018). Provisions
for leak detection include weekly visual inspections of the lagoon and exposed portions (freeboard
areas) of the lagoon liner, annual internal inspections when the lagoon is empty, and periodic (every
2 years) electronic testing of the upper geomembrane liner using ASTM Methods D-7002-16 or
D-7007-16. The weekly and annual inspections will be performed by trained Dairy personnel. Periodic
electronic testing will be performed by a qualified leak detection contractor.

Results of the annual internal inspection and the periodic electronic testing of the upper liner will be
submitted to EPA in the monthly progress reports within 2 months of completion of the
inspections/testing. If one or more leaks are identified, the type and location of the leak(s) will be
reported, along with the schedule and approach for leak repair. Repairs will be conducted by a
qualified liner installer and will generally involve welding a patch over the affected area and verifying
the completeness of the repair using a vacuum test.

Basis of Design Report
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5 Construction Schedule

Construction is anticipated to start in August/September 2019 with the goal of completing
construction before November 2019. Considerations that have determined the timing of the
construction include design and EPA review time, bidding timing, procurement, and acceptable field
conditions (before that ground freezes). Based on these considerations, construction is estimated to
occur between August and October. Figure 4 shows the estimated design and construction schedule.
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Draft H&S B Dairy € lidated Lagoon No. 10 190996-01.01
Lagoon Lining Schedule

ID  Task Name Duration Start Finish 2018 12019 2020
Nov | Dec | Jan | Feb | Mar Apr Mayi Jun i Jul Aug Sep | Oct iNovi Dec | Jan |Feb | Mar Apr iMay un Ll iAuq Sep i Oct |Nov ' Dec | jan |
0 !Project Schedule 543 days: Fri 12/1/17 Tue 12/31/19
1 Pre-design Collection* 40 days Fri 12/1/17 Thu 1/25/18 «}
Pre-final (20% Design) 74 days Thu 2/1/18 Tue 5/15/18 U—
Prepare and Submit Package 64 days Thu 2/1/18 Tue 5/1/18 |
4 EPA Review Period 7 days Mon 5/7/18 Tue 5/15/18
5 Final (100%) Design 37 days: Mon 5/21/18 Tue 7/10/18
[ Prepare and Submit Package 30 days; Mon 5/21/18 Fri 6/29/18
7 EPA Review Period 7 days Mon 7/2/18 Tue 7/10/18
8 Construction** 66 days Thu 8/1/19 Thu 10/31/19
] Construction Completion Report 42 days:  Mon 11/4/19 Tue 12/31/19

Summary \prasmasmesmeseenen®®  Task

Alternate Task Tentative Task E

Split e Milestone ® Deadline &

* Pre-design data collection includes topographic survey and geotechnical soil data. Page 1 Wed 7/10/19
** Construction contingent on timing of emptying of lagoons and internal lagoon survey.

ANCHOR Figure 4

p L A St Construction Schedule
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August 29, 2018
H&:S Bosma Dairy Lagoon Nos. 8, 9, 19, and 20
Administrative Order on Consent Docket No. SDWA-10-2013-0080

H&S Bosma Dairy Lagoon Nos. 8, 9, 19, and 20

Lagoon Abandonment Plan
100% Design Submittal

Prepared for Prepared by
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1  iIntroduction

This Lagoon Abandonment Plan (Plan) was prepared by Anchor QEA, LLC, on behalf of

Liberty/H&S Bosma Dairies as required by the U.S. Environmental Protection Agency (EPA) Region 10
Administrative Order on Consent SDWA-10-2013-0080. Under the Consent Order, H&S Bosma Dairy
(herein referred to as the Dairy) will be abandoning four lagoons that have historically been
designated as Lagoon Nos. 8, 9, 19, and 20.

This Plan meets or exceeds the requirements of Washington State Natural Resources Conservation
Service (WA NRCS) Conservation Practice Standard 360 — Waste Facility Closure (WA NRCS 2013a)
and demonstrates compliance with nutrient management requirements of WA NRCS Conservation
Practice Standard No. 590 - Nutrient Management (WA NRCS 2013b). It is also meets or exceeds
lagoon abandonment expectations as defined in the current version of the Concentrated Animal
Feeding Operation (CAFO) permit as issued by the Washington State Department of Ecology
(Ecology 2017).

This Plan details the procedures and methods that will be implemented to abandon Lagoon Nos. 8,
9, 19, and 20, which are no longer in use for manure storage. At the completion of lagoon removal

and abandonment, Lagoon Nos. 8 and 9 will be filled, and Lagoon Nos. 19 and 20 will be converted
into a drainage ditch, which will divert stormwater into the existing lagoon system.

1.1 Report Organization

The remaining sections of this Plan are organized as follows:

e Section 2 - Existing Conditions. This section reviews the current conditions of the Dairy and
presents the approximate lagoon dimensions.

e Section 3 - Abandonment Procedures. This section discusses the soil confirmation testing
procedures, soil and nutrient management, and abandonment procedures

¢ Section 4 -Schedule. This section outlines the abandonment timeline.

e Section 5 - References. This section provides references for the materials cited in this Plan.

Lagoon Abandonment Plan
H&S Bosma Dairy Lagoon Nos. 8, 9, 19, and 20 1 August 29, 2018
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2 Existing Conditions

The Dairy is located at 823 N Liberty Road in Granger, Washington. The lagoons to be abandoned,
Lagoon Nos. 8, 9, 19, and 20, are located as shown in Figure 1. Dimensions and capacities of the
existing lagoons are provided in Table 1. The lagoons are in a low-lying area constrained by an
access road to the east, a composting area to the west, Lagoon No. 7 to the south, and cropland to
the north.

Lagoon Nos. 19 and 20 have not been used for manure storage for some time and currently collect
stormwater runoff from the vegetated hillside to the west, along with a portion of runoff from the
nearby composting area located to the west of the lagoons. As a result, very little solid matter is
present in the liquid that is collected within the two lagoons. Liquid collected within the lagoons
during the wet weather season either evaporates during the dry weather season or drains to Lagoon
No. 9. These lagoons are no longer required for liquid or solid manure storage.

Lagoon Nos. 8 and 9 have historically been used for manure storage, with inputs from Lagoon No. 20
and the adjacent cow pens, but these lagoons are no longer needed for liquid or solid manure
management.

Table 1
Approximate Existing Lagoon Dimensions

Liberty/H&S Bosma Dairies

Length Width Depth Capacity Capacity
Location  (feet)  (feel) _(feet) (million gallons) (acre-feet pproximate Interior Side Slope
Lagoon No. 8 145 110 9 0.6 1.8 1.5H:1V to 4H:1V
Lagoon No. 9 140 110 5 0.3 0.9 TH:1V to 6H:1V
Lagoon No. 19 270 110 42 04 1.2 1.5H:1V to 7H:1V
Lagoon No. 20 190 120 3.0 03 0.9 2H:1V to 1TH:1V
Note:

H:V: horizontal to vertical (ratio)

Lagoon Abandonment Plan
H&S Bosma Dairy Lagoon Nos. 8, 9, 19, and 20 2 August 29, 2018

ED_002369M_00000025-00030



3 Abandonment Procedures
This section describes the lagoon abandonment procedures, including the following:

e Topographic survey (completed)

e Liquids, organic solids, and vegetation removal
e Soil confirmation testing

¢ Final lagoon abandonment

¢ Soil and nutrient management

e Completion report submittal

The construction activities (liquid and solids removal, final lagoon abandonment, and soil/nutrient
management) will be performed by Dairy personnel and equipment. Soil confirmation testing and
completion report submittal will be performed by Anchor QEA.

3.1 Topographic Survey

Topographic surveys of Lagoon Nos. 8 and 9 were completed on September 3, 2016, and
topographic surveys of Lagoon Nos. 19 and 20 were completed on March 19, 2018. Both surveys
were conducted by a licensed Washington State surveyor (included with the construction drawings in
Appendix A). In accordance with WA NRCS Conservation Practice Standard 360 — Waste Facility
Closure (WA NRCS 2013a), the survey extends a minimum of 50 feet beyond the edge or the toe of
the lagoon embankments and contains the locations of existing utilities (including inlets and outlets)
within the abandonment footprint.

3.2 Liquids and Organic Solids Removal

Prior to sampling, embankment removal, and regrading activities, each lagoon will have liquids,
organic solids, and vegetation (if present) removed. Liquids contained within the lagoons will be
transferred to an in-service lagoon that is not currently identified for abandonment or lining in 2018.
After liquid removal, organic solids will be removed and placed in the composting area. Solids will be
removed down to the current lagoon soil foundation material.

3.3 Soil Confirmation Testing

Following removal of liquids, organic solids, and vegetation, soil testing will be conducted within
each lagoon to confirm removal of manure and any soils that have come to contain elevated
nitrogen concentrations.

Confirmation testing will be conducted at five locations per lagoon, including a sample from the
lower portion of each sidewall and one bottom sample. See Figures 2a through 2c for the general
sampling scheme.

Lagoon Abandonment Plan
H&S Bosma Dairy Lagoon Nos. 8, 9, 19, and 20 3 August 29, 2018
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Soil sampling from lagoon interiors will be performed using the following methods:

1. Samples will be collected from the lagoon bottom or sidewalls using hand tools (e.g., spades,
trowels). A backhoe may be used to assist the soil sample collection. If a backhoe is used, hand
tools will be used to expose fresh soil at the edges of the backhoe test pit, and the test samples
will be collected from this freshly exposed surface.

2. The initial soil samples will be collected from a depth interval of 0 to 12 inches below ground
surface.

3. Samples may be collected and archived for contingent analysis at deeper depths (12 to 24 and
24 to 36 inches below ground surface) based on the judgment of the field personnel.

4. Sampling personnel will record the location and depth of soil sample collection locations on the
lagoon plan.

5. After samples have been collected, the samples will be placed in appropriate containers, and a
custody seal bearing the sampler’s name or initials and date will also be placed on the container.

Laboratory analysis of the soil samples will be performed by SoilTest Farm Consultants, Inc., a

State of Washington-certified analytical laboratory and a North American Proficiency Testing-
accredited laboratory located at 2925 Driggs Drive, Moses Lake, Washington. Sample management,
packing, shipment, analytical testing, quality assurance/quality control, and data validation protocols
will be consistent with those defined in the Dairy Facility Application Field Management Plan
(Anchor QEA 2018). Soil samples from the interval of 0 to 12 inches below ground surface will be
tested for the following analytes and methods:

e  Ammonium (as nitrogen) by Western Coordinating Committee S-3.50
e Nitrate (as nitrogen) by Western Coordinating Committee S-3.10

Testing and manure/soil removal will be deemed complete if the sum of ammonia-nitrogen and
nitrate-nitrogen is equal to or less than 45 milligrams per kilogram (mg/kg).

If the soil samples from 0 to 12 inches below ground surface exceed the 45 mg/kg ammonia and
nitrate nitrogen target, then additional soil removal will be required. Confirmation testing will be
repeated to confirm that the 45 mg/kg target has been reached. This testing can be performed using
one of the following two procedures:

1. Deeper archived soils will be analyzed until the 45 mg/kg target is reached, and soils will then be
removed to the depth of soils meeting the 45 mg/kg target.

2. Soil removal will be conducted first, and contingent testing will be performed at the interval of
0 to 12 inches on the exposed soil surface.

Lagoon Abandonment Plan
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3.4 Final Abandonment Procedures

After removal of manure and any soils containing elevated nitrogen has been confirmed as described
in Section 3.3, Lagoon Nos. 8, 9, 19, and 20 will be abandoned by regrading and soil compaction.
Lagoon Nos. 8 and 9 will be filled and soil-compacted. Lagoon Nos. 19 and 20 will be converted into
a drainage ditch by removal of the downstream berm of each lagoon that will be sloped to an
existing culvert system to collect stormwater flows and divert them to Lagoon No. 7 for storage and
management. The interior side slopes of the swale will generally conform to the drawings contained
in Appendix A, with planned side slopes of between 3 horizontal to 1 vertical (3H:1V) to 5H:1V.

In areas where fill is required to meet the final grade, fill will be compacted to at least 92% of the
maximum dry density and to within 2% of the optimum moisture content as determined using the
Modified Proctor (ASTM International D1557); this will reduce the potential for settlement, reduce
soil permeability, and provide a suitable subgrade.

Subgrades in excavation areas will be proof-rolled using construction equipment to verify the
subgrade is in a non-yielding condition. Areas with soils that are soft (yielding) will be over-
excavated and suitable fill material will be placed and compacted.

After regrading Lagoon Nos. 19 and 20 into a swale/diversion channel, stormwater will be directed to
a new pipe located at the southern edge of the existing Lagoon No. 19 that will direct any runoff into
Lagoon No. 7. The location and elevation of the existing pipe will be adjusted in the field after the
swale/diversion channel has been constructed. Design drawings for the drainage ditch are included
in Appendix A.

3.5 Soil and Nutrient Management

3.5.1  Soil Management

Non-organic soils will be utilized during the regrading of the lagoons to form the drainage ditch for
stormwater collection and diversion to Lagoon No. 7. Surplus soils (if present) will be reutilized as fill
within the Dairy. If additional soil is required to fill excavated areas, the soil will not come from
important farmlands (i.e., prime, statewide, local, or unique; NRCS 2013a).

3.5.2  Nutrient Management

Liquids and organic solids removed from the lagoons to be abandoned will not be applied to
application fields; therefore, WA NRCS Conservation Practice Standard No. 590 — Nutrient
Management (WA NRCS 2013b) does not apply.

e Liquids contained within the lagoons will be transferred to an in-service lagoon that is not
currently identified for abandonment or lining in 2018.

Lagoon Abandonment Plan
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e Manure solids and any soils containing ammonia and nitrate nitrogen levels exceeding the
45 mg/kg target concentrations will be removed and placed in the composting area.

Given the small size of Lagoon Nos. 8, 9, 19, and 20 and their location surrounded by the existing
Dairy and adjacent cropland, no special odor management procedures are anticipated to be required
during lagoon abandonment.

3.6 Completion Report

Following completion of lagoon abandonment, Anchor QEA will prepare and submit a completion
report. That report will include the following information:

e A short narrative describing the lagoon abandonment work completed

e Copies of construction photographs showing the lagoons following emptying and following
final abandonment

s Results of soil confirmation testing
e Statement that the closure followed WA NRCS Conservation Practice Standard 360 — Waste
Facility Closure practices

Lagoon Abandonment Plan
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ED_002369M_00000025-00034



4  Schedule

Construction is anticipated to occur between August 1, 2018, and November 1, 2018. Completion of
the work prior to November 1, 2018, is desired to avoid wet weather and/or potential ground

freezing conditions that may occur during late fall or early winter.

The Completion Report will be submitted to EPA within 60 days of completion and no later than
January 1, 2018.
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Appendix A
Design Drawings
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Appendix B
Lagoon Nos. 11 and 13 Test Pit Summary
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Lagoon Nos. 11 and 13 Test Pits

Geotechnical soil samples were collected on October 24 through 26, 2017, per the EPA-approved
Lagoon Pre-Design Data Collection Quality Assurance Project Plan (Anchor QEA 2017a) to confirm the
existing soil properties within Lagoon No. 11. Field activities included four test pits along the slopes
of Lagoon No. 11 and three test pits across the bottom of the lagoon (Figure 1 of the Basis of Design
Report). The seven test pits were extended to depths of 8 to 12 inches below ground surface. The
general lithology of the subsurface consists of silty gravelly sand, overlying sandy silt, and overlying
silty gravelly sand, as indicated by the logs and laboratory results provided in Appendix B of the Basis
of Design Report. The lithology observed by the test pits corresponds to the lithology observed from
borings LD-SB-10E and LD-SB-10S, with a summary of laboratory findings provided in Table 1 for the
attached data (Attachment 1).

Table 1
Summary of Test Pits

Sample Number | Sample Location | Seoil Type from Laboratory Testing

HD11-TP-S Sandy Silt
) Slope
(Composite) (ML)
Poorly Graded Gravel with Silt and
HD11-TP-B0O1 Bottom Sand
(GP-GM)
Poorly Graded Sand with Gravel
HD11-TP-B02 Bottom
(SP)
Poorly Graded Sand with Gravel
HD11-TP-B03 Bottom
(SP)
Sandy Silt with Gravel
HD13-TP-01 Top
(ML)
Sandy Silt
HD13-TP-02 Top
(ML)

Note:
Soil information from Budinger & Associates, Inc. (Attachment 1). Classification may differ slightly from geologic cross section and
Basis of Design Report text due to variation in the percentage of silt and gravel.

Two test pits were also conducted on the dividing berm between Lagoon Nos. 10 and 13 (Figure 1 of
the Basis of Design Report). These test pits were performed at the top of the lagoon to a depth of 12
inches below ground surface. The laboratory analysis indicated that these samples are sandy silt with
varying amounts of gravel, as detailed in Table 1. As these test pits were performed at the top of the
berm, this material is likely fill material placed for the roadway surface.

Appendix B: Lagoon Nos. 11 and 13 Test Pit Summary
H&S Bosma Dairy Consolidated Lagoon No. 10 B-1 June 24, 2019
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Attachment 1
Soil Sampling Logs and Laboratory Results
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. Geotechnical Engineering

u l n ge r Environmental Engineering
Construction Materials Testing

Subsurface Exploration

L‘-‘ & ASSOCiateS Special Inspection

Proudly serving the Inland Northwest for 40 years

Cindy Fields November 28, 2017
Anchor QEA, LLC

720 Olive Way, Suite 1900

Seattle, WA 98101 Project Number L.17029

PROJECT: Yakima Valley Dairies
Spokane Valley, WA

SUBJECT: Results of Laboratory Testing
Report #2

At your request, we provided laboratory testing services for the subject project. Services were limited to the
performance of specific laboratory tests, selected at your discretion.

For this period our involvement was limited to laboratory testing of ten samples delivered to us. Laboratory tests
were performed in general accordance with methods listed on the attached Laboratory Summary, Moisture-Density
Relationship and Particle Size Distribution sheets.

If you have questions regarding this report, please call.

Respectfully Submitted,
Budinger & Associates, Inc.

Thomas B. Black, PE
Construction Services Manager

TBB/kh/Addressee — 2

Attachments:

Soil Mechanics Laboratory Summary — (1 page)

Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter ASTM D-5084 - (1 page)
Moisture-Density Relationship - (10 pages)

Particle Size Distribution Report - (4 pages)

1101 North Fancher Road 9997 Lyle Loop Suite A
Spokane Valley, WA 99212 Hayden, Idaho 83835
Tel: 509-535-8841 Tel: 208-719-9038

www.budingerinc.com

Lofl
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L17029 Yakima Valley Diaries- Laboratory Summary

SOIL MECHANICS
LABORATORY SUMMARY

LABORATORY NUMBER 17-0946 7-0947 17-0948 17-0949 17-0950 17-0951
SAMPLED BY Client Client Client Client Client Client
SAMPLE TYPE Bulk Bulk Bulk Bulk Bulk Bulk
DATE RECEIVED 10/31/17 10/31/17 10/31/17 10/31/17 10/31/17 10/31/17
FIELD SAMPLE IDENTIFICATION HD-11-TP- HD-11-TP- HD-11-TP- HD-11-TP- HD-13-TP- HD-13-TP-
BO1-171024 BO2-171024 B0O3-171025 S-171025 TO1-171026 TO1-171026
DEPTH TOP feet 0 0 0 0 0 0
BOTTOM feet 1 1 1 1 1 1
Units Test Method
MOISTURE CONTENT % ASTM D2216 113 11.8 8.9 21.8 17.6 14.8
PROCTOR ASTM D698
Maximum Density pef 124.6 118.3 1193 98.9 96.2 1054
Optimum Moisture % 11.3 12.7 12.4 21.4 20.8 17.4
Specific Gravity (+3/4") ASTM C127 2.436 2418 2.393 2.623
Corrected Maximum Density pef 129 124.7 124.6 101.7
Corrected Optimum Moisture % 99 10.7 10.8 18.3
FLEX WALL PERMEABILITY cm/sec | ASTM D5084
LIQUID LIMIT % ASTM D4318 29 37 28
PLASTIC LIMIT % 24 30 23
PLASTICITY INDEX % NP NP NP 5 7 5
USCS SOIL CLASSIFICATION ASTM D1557
SIEVE ANALYSIS ASTM D6913
3" 100 100 100 100
S 1120 % 99 98 98 100 94
1 1" 92 87 89 100- 90 100
E 3/4" P 81 76 79 98 87 100-
v 12" A 62 68 68 97 83 98
E 3/8" S 54 65 63 96 83 97
#4 S 38 57 56 95 79 96
S #10 1 32 52 50 92 76 95
1 #16 N 31 51 48 90 74 94
Z #30 G 29 48 44 87 71 91
E #40 25 37 36 85 68 89
#100 11 3 5 75 59 80
#200 8.8 24 238 67 50 68
0.05mm ASTM D7928 7.5 2.0 24 59 48 55
0.0lmm 4.4 1.8 2.1 25 28 35
0.005mm 29 1.2 1.7 14 23 14
0.001mm 1.4 1.2 1.2 84 74 8.3

Budinger & Associates, Inc.
Geotechnical & Environmental Engineers
Construction Materials Testing & Special Inspection
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Moisture-Density Relationship
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99
13.5 15 16.5 18 19.5 21 22.5
Water content, %
Test specification: ASTM D 698-07 Method C Standard
Elev/ Classification Nat. % > % <
. Sp.G. LL Pi .
Depth Uscs AASHTO Moist. 3/4 in. No.200
0-1' ML A-4(2) 14.8 28 0 68
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 105.4 pcf sandy silt
Optimum moisture = 17.4 %
Project No. 1.17029 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Lagoon Geotech Sampled by client from HD-13-TP-T02-
171026
o Source of Sample: on site Sample Number: 17-0951
BUDINGER & ASSOCIATES, INC.
Date 11/2/17

Tested By: JES Checked By: KC
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Moisture-Density Relationship
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Test specification: ASTM D 698-07 Method C Standard
ASTM D4718-15 Oversize Corr. Applied to Each Test Point
Elev/ Classification Nat. % > % <
. Sp.G. LL Pi .
Depth Uscs AASHTO Moist. 3/4 in. No.200
. +3/4"=
0'-1 ML A-4(2) 17.6 2623 37 13 50
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 101.7 pcf 96.2 pcf sandy silt with gravel
Optimum moisture = 18.3 % 20.8 %

Project No. 1.17029 Client: Anchor QEA
Project: Yakima Valley Dairies - Lagoon Geotech

o Source of Sample: on site Sample Number: 17-0950

BUDINGER & ASSOCIATES, INC.

Remarks:

Sampled By Client
Sampled from HD-13-TP-T01-171026

Date 11/6/17

Tested By: DVK Checked By: KC
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Moisture-Density Relationship

o Source of Sample: on site Sample Number: 17-0949
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Test specification: ASTM D 698-07 Method C Standard
Elev/ Classification Nat. % > % <
) Sp.G LL Pi .
Depth Uscs AASHTO Moist. 3/4 in. No.200
0-1' ML A-4(2) 21.8 29 2 67
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 98.9 pcf sandy silt
Optimum moisture = 21.4 %
Project No. 1.17029 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Lagoon Geotech Sampled By Client

Sampled from HD-11-TP-S-171025

BUDINGER & ASSOCIATES, INC.

Date 11/6/17

Tested By: KC Checked By: TB
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Moisture-Density Relationship
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Test specification: ASTM D 698-07 Method C Standard
ASTM D4718-15 Oversize Corr. Applied to Each Test Point
Elev/ Classification Nat. % > % <
. Sp.G. LL Pi .
Depth Uscs AASHTO Moist. 3/4 in. No.200
T s +3/4"=
0'-1 SP A-1-b 8.9 5393 0 21 2.8
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 124.6 pcf 119.3 pef poorly graded sand with gravel
Optimum moisture = 10.8 % 12.4 %

Project No. 1.17029 Client: Anchor QEA
Project: Yakima Valley Dairies - Lagoon Geotech

o Source of Sample: on site Sample Number: 17-0948

BUDINGER & ASSOCIATES, INC.

Remarks:

Sampled by Client
Sampled from HD-11-TP-B03-171025

Date 11/10/17

Tested By: JES Checked By: KC
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Moisture-Density Relationship
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Test specification: ASTM D 698-07 Method C Standard
ASTM D4718-15 Oversize Corr. Applied to Each Test Point
Elev/ Classification Nat. % > % <
. Sp.G. LL Pi .
Depth Uscs AASHTO Moist. 3/4 in. No.200
T 3 +3/4"=
0'-1 SP A-1-b 11.8 5418 0 24 2.4
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 124.7 pef 118.3 pef poorly graded sand with gravel
Optimum moisture = 10.7 % 12.7 %
Project No. 1.17029 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Lagoon Geotech Sampled by client
sampled from HD-11-TP-B02-171024
o Source of Sample: on site Sample Number: 17-0947
BUDINGER & ASSOCIATES, INC.
Date 11/10/17

Tested By: JES Checked By: KC
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Moisture-Density Relationship

132
\
\
130
\
£.9%, 129.0 pcf
X
/ AN
128 / e
g /
= o« \
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]
126
\
11.3%, 124.6 pcf
T
124 b /u/ N :
/ \
g Py
100 \ 2.64
55 7 8.5 10 5 13 145

Water content, %
—8— - Rock Corrected —O— - Uncorrected

Test specification: ASTM D 698-07 Method C Standard
ASTM D4718-15 Oversize Corr. Applied to Each Test Point

Elev/ Classification Nat. Sp.G LL Pl % > % <
Depth Uscs AASHTO Moist. P 3/4in. | No.200
0-1' GP-GM A-l-a 11.3 23;3'; 0 19 8.8
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 129.0 pcf 124.6 pef poorly graded gravel with silt and sand
Optimum moisture = 9.9 % 11.3 %
Project No. 1.17029 Client: Anchor QEA Remarks:

Project: Yakima Valley Dairies - Lagoon Geotech Sampled By Client
Sampled from HD-11-TP-B01-171024

o Source of Sample: on site Sample Number: 17-0946

BUDINGER & ASSOCIATES, INC.

Date 11/6/17

Tested By: DVK Checked By: KC

ED_002369M_00000025-00068



Particle Size Distribution Report
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
1003 iln 2 i‘n. 1'/2| " 169 g, Yein. eein- #4 #10 #2‘0 #30 #TO #(‘30 #1|oo #1‘40 #200
‘ —\J)\O____
g
—
90
\\
80 \o\
™
70
o
L 60 \
Z
o
E 50
S —
o
b 40 ™~
a \)\
30 \\
20
SN
10
o
10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
o 0 0 4 1 6 21 54 14
Source Sample # Depth/Elev. Date Sampled USCS Material Description NM % LL PL
o on site 17-0951 0-1 171026 ML sandy silt 14.8 28 23
Client Anchor QEA B U DI N G E R © Sampled by Client from HD-13-TP-TO1
Project Yakima Valley Dairies - Lagoon Geotech &
Project No. 117029 Date 11227717 ASSOC'ATES, INC.

Tested By: DVK Checked By: TB
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Particle Size Distribution Report
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
12in. 3/8in.
3. 20— 8. %in  %in #4 #10 #20 _ #30_ #40 #60 #100__#140 _#200
100 @!E:a\ TS ] | | | ]
Zk Potooang
90 \’\ [ -
T
80 = AT \\\{
— _
70 \b\ S\EF-‘"W\ ~
T !
@ R Y
G e S =~ N
Z \O__ \ \
(AN \
E 50 \C\ Ty \
& - o
3 ™~ \k
H_J ) \\
30 \
20 \
10 N
0 Do e
10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
°or Coarse Fine Coarse Medium Fine Silt Clay
o 0 21 23 6 14 33 1 2
o o 2 3 3 7 18 53 14
A0 13 8 3 8 18 27 23
Source Sample # Depth/Elev. Date Sampled USCS Material Description NM % LL PL
o on site 17-0948 0-1 171025 SP poorly graded sand with gravel 8.9 0 0
O on site 17-0949 0-1 171025 ML sandy silt 21.8 29 24
A on site 17-0950 0-1' 171026 ML sandy silt with gravel 17.6 37 30
; © Sampled by Client from HD-11-TP-BO3
Client_Anchor QEA BUDINGER 0 Sampled by Client from HD-11-TP-S
Project Yakima Valley Dairies - Lagoon Geotech & A Sampled by Client from HD-13-TP-TO1
Project No. 117029 Date 1127717 ASSOC'ATES, INC.

Tested By: DVK

Checked By: TB
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Particle Size Distribution Report
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
3 2ip M 8 e a e o o #10 #20 _ #30_ #40 #60 #100__#140 _#200
100 [ | guax > 1T | ]
\ B £y
o0 N\ T iorvag
\\ NN
2
o
80 \ \%g\
70
; g
o N \.
: v N ™
i —
S 50 A T \
T

: N N AN
G a0 AN AN
o :K\ A

30 L - ]\ \

™ \ Reg
20
10 N e ‘
—ﬂi_‘
0 —ht
10 1 0.1 0.01
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt Clay
o 0 0 0 1 4 12 62 21
] ] 19 43 6 7 16 6 3
A0 24 19 5 14 36 1 1
Source Sample # Depth/Elev. Date Sampled USCS Material Description NM % LL PL
o on site 17-0945 0-1 171024 ML silt with sand 22.8 32 24
a on site 17-0946 0-1 171024 GP-GM poorly graded gravel with silt and sand 11.3 0 0
A on site 17-0947 0-1' 171024 SP poorly graded sand with gravel 11.8 0 0
; S Shtmptad by Fhed £ 3§y NOT APPLIGABLE TO PROJECT

Client_Anchor QEA BUDINGER 0 Sampled by Client from HD-11-TP-BO1
Project Yakima Valley Dairies - Lagoon Geotech A Sampled by Client from HD-11-TP-BO2
Project No. 117029 Date 1127717 ASSOC'ATES, INC.

Tested By: DVK

Checked By: TB
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Appendix C
Soil Boring Logs and Geotechnical
Laboratory Results
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LOG OF EXPLORATORY BORING

PROJECT NAME Yakima Valley Dairies BORING NO. LD-SB-L10E
LOCATION Outlook, Washington PAGE 1of1
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION

DRILLING METHOD Geoprobe Direct Push 7730 DT TOP OF CASING ELEVATION

LOGGED BY James Melton TOTAL DEPTH 15.2 ft.
BOREHOLE DIAMETER 2.25 inches DATE COMPLETED 1/25/18

SAMPLING METHOD 1.875-in by 5-ft core barrel (CB) PERMIT/STARTCARD NO.
WA STATE DEPT OF ECOLOGY WELL ID

SAMPLING| RECOVERY| DEPTH | BLOW | SAMPLE | x| LITHO- LITHOLOGIC
METHOD | (FEET) | SAMPLED |cOoUnTs| D el | Logic DESCRIPTION GRA|SAND|FINES]
(FEET) % | coLuMN % | % | %
§S 0815| 015 8  |DSBLIE 0 to 3.6 feet: GRAVELLY SAND (SP) with silt, light brown, o e [
10 180125 medium density, dry, fine to medium grains (well sorted),
18 @1600 I fine to medium angular and rounded gravels, no odor.
CB | 27/35| 155.0 i (FILL)
Gt B 3.6to 11.5 feet: SANDY SILT (ML), brown, firm, dry, no I
180125 plasticity, fine-grained sand, no odor. (FILL)
@1605 |
SS | 1.315| 5065 | 4 B
4 B
; B

CB 3.2/3.5 | 6.5-10.0

- @ 7.2 feet: more sand.

@ 8.0 feet: firm to stiff.

S8 1.5/1.510.0-11.5{ 8

24 L?(;SSE_‘;‘;;‘!)_E 10.5to 15.2 feet: GRAVELLY SAND (SP) with silt, tan to npe
31 e | light brown in color, loose, dry, fine to medium grains, well
CRB 3.5/3.5 [11.5-15.0 @1615 sorted, small and medium-sized angular and rounded
gravels, no odor. (FILL}
@ 11.5t0 12.2 feet: more silt. I
@ 12.2 feet: sand more coarse grained.
@ 13.6 to 14.6 feet: no gravel, light brown sand. o s
SS 0-2/4-5-145-0-15-21-50/2" @ 14.8 feet: dark brown sand.

- Total Depth = 15.2 feet.

Ny
[«n]

REMARKS

YAKIMAS.gds:2.2/28/18 YAKIMAS...180996-03

ED_002369M_00000025-00073



LOG OF EXPLORATORY BORING

PROJECT NAME Yakima Valley Dairies BORING NO. LD-SB-L10S
LOCATION Outlook, Washington PAGE 1of1
DRILLED BY Cascade Drilling, Inc. GROUND SURFACE ELEVATION

DRILLING METHOD Geoprobe Direct Push 7730 DT TOP OF CASING ELEVATION

LOGGED BY James Melton TOTAL DEPTH 16.5 ft.
BOREHOLE DIAMETER 2.25 inches DATE COMPLETED 1/25/18

SAMPLING METHOD 1.875-in by 5-ft core barrel (CB) PERMIT/STARTCARD NO.
WA STATE DEPT OF ECOLOGY WELL ID

SAMPLING| RECOVERY| DEPTH | BLOW | SAMPLE | x| LITHO- LITHOLOGIC
METHOD | (FEET) | SAMPLED |COUNTS ID & “E‘ LOGIC DESCRIPTION GRA|SAND|FINES]
(FEET) Q= | COLUMN % | % | %
§s | 1515 015 1 IDseLios) { 01t00.7 foot: GRAVELLY SILTY SAND (SP), well sorted, R
9 @1505 . brown, damp, loose, small and large angular gravels, no I R
10 B \ odor. (FILL) /
CB 20/35| 155.0 B 0.7 to 1.5 feet: SANDY SILT (ML), brown, soft, dry, no = T % T T

plasticity, no odor. (FILL)
1.5t0 2.9 feet: GRAVELLY SAND (SP) with silt, light
brown, dry, medium density, small and large angular to
rounded gravels, well sorted sand grains. (FILL)
2910 13.1 feet: SANDY SILT (ML), brown, soft, dry,
fine-grained sand, no odor, no plasticity. (FILL)

88 1.2/1.5| 5.0-65 4  |LD-SB-L10S 5
5-10-180125}

@1510

N

CB 3.0/3.5 | 6.5-10.0

- @ 7.2t0 7.3 feet: gravelly sand lense, same as above. 20

B @ 8.3 feet: silt, a little more plastic, barely damp.

4
SS 1.5/1.5 |10.0-11.5{ 7 LD{(??-SL:OS 10
9 180125 |
21 @1520
CB 3.5/3.5 |11.5-15.0 B @ 11.4 feet: gravelly sand with silt lense, same as above. EOR A
L?S"S;E_‘;gg_s 13.1to 16.5 feet: GRAVELLY SAND (SP) with silt, light e I
180125 brown color, large and small angular and rounded gravels,
@1520 well sorted, loose, dry, no odor. (FILL)

S8 1.5/1.515.0-16.5| 50
30
35

@ 15.6 feet: rust coloration to sand grains.

Total Depth = 16.5 feet.

REMARKS

YAKIMAS.gds:2.2/28/18 YAKIMAS...180996-03
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. Geotechnical Engineering

u l n ge r Environmental Engineering
Construction Materials Testing

Subsurface Exploration

L...~‘ & ASSOCiateS Special Inspection

Proudly serving the Inland Northwest for 40 years

Kyle King March 16, 2018
Anchor QEA, LLC

720 Olive Way, Suite 1900
Seattle, WA 98101 Project Number L18041

PROJECT: Yakima Valley Dairies
Yakima Valley, WA

SUBJECT: Results of Laboratory Testing
Report #2

At your request, we provided laboratory testing services for the subject project. Services were limited to the
performance of specific laboratory tests, selected at your discretion.

For this period our involvement was limited to laboratory testing of eighteen samples delivered to us in Yakima, and
returned to our laboratory on January 26, 2018. Laboratory tests were performed in general accordance with
methods listed on the attached Laboratory Summary, Moisture-Density Relationship and Particle Size Distribution
sheets.

If you have questions regarding this report, please call.

Respectfully Submitted,
Budinger & Associates, Inc.

Terri Ballard
Laboratory Manager

TIB/kh/Addressee — 2
Kyle King — Kking
Casey Janisch — ojanis

Attachments:

Soil Mechanics Laboratory Summary — (2 pages)
Moisture-Density Relationship - (4 pages)
Particle Size Distribution Report - (3 pages)

1101 North Fancher Road 9997 Lyle Loop Suite A
Spokane Valley, WA 99212 Hayden, Idaho 83835
Tel: 509-535-8841 Tel: 208-719-9038

www.budingerinc.com

Lofl
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L18041 - Yakima Valley Dairies -DeRuyter-Liberty - Laboratory Summary

SOIL MECHANICS
LABORATORY SUMMARY
LABORATORY NUMBER 18-0086 18-0087 18-0088 18-0089 18-0090 18-0091 18-0094 18-0095 18-0096 18-0097
SAMPLED BY Chent Client Client Client Client Client Client Client Client Client
SAMPLE TYPE Bulk Bulk Bulk Bulk Bulk Bulk Bulk Bulk Bulk Bulk
DATE RECEIVED 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1726/18 1/26/18 1/26/18
FIELD SAMPLE IDENTIFICATION LD-SB-L6S LD-SB-L6S LD-SB-L6W LD-SB-L6W LD-SB-L6W LD-SB-L6W LD-SB-L6N LD-SB-L6N LD-SB-L6E LD-SB-L6E
DEPTH TOP feet 5 12.3 5 0 7.5 10 5 15 5 0
BOTTOM | feet 12.3 16.5 10 5.7 10 16.5 15 21.2 10 10
180125 180125 180125 180125 180125 180125 180125 180125 180125 180125
Units | Test Method
MOISTURE CONTENT % ASTM D2216 21.2 10.4 8.2 12.5 20.3 18.7 19.3
PROCTOR ASTM D698
Maxirum Density pef 101.9 104.0
Optimum Moisture % 20.8 164
LIQUID LIMIT % ASTM D4318 28 29 25
PLASTIC LIMIT % 23 24 20
PLASTICITY INDEX % 5 5
USCS SOIL CLASSIFICATION ASTM D2487 MI,
SIEVE ANALYSIS ASTM D6913
3n
S 112" % 100
1 1" 100 100 99
E 34" P 100 100- 99 99
A 172" A 99 98 97 98
E 38" S 99 96 96 97
#4) S 98 92 95 96
S #10 1 7 89 95 95
I #16) N 96 87 94 93
Z #30, G 94 85 93 91
E #40 92 83 92 89
#100 84 46 89 78
#200 ASTM D1140 72 15 11 25 84 64 63
0.05mm ASTM D7928 63 19 77 58
0.01mm 24 10 38 24
0.005mm 15 6 22 16
0.001mm 6 3 9 8
Budinger & Associates, Inc.
Geotechnical & Environmental Engineers
Construction Materials Testing & Special Inspection Page 1 of 2
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L18041 - Yakima Valley Dairies -DeRuyter-Liberty - Laboratory Summary

LABORATORY NUMBER 18-0098 18-0100 18-0101 18-0102 18-0105 18-0106 18-0107 18-0108
SAMPLED BY Client Client Client Client Client Client Client Client
SAMPLE TYPE Bulk Bulk Bulk Bulk Bulk Bulk Bulk Bulk
DATE RECEIVED 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18 1/26/18
FIELD SAMPLE IDENTIFICATION LD-SB-L6E LD-8B-L10S LD-SB-L10S LD-SB-L10S LD-SB-L10E LD-SB-L10E LD-SB-L10E LD-SB-L10E
DEPTH TOP feet 10 5 0 5 5 0 36 10.5
BOTTOM | feet 15 10 5 10 10 3.6 10.5 15.2
180125 180126 180125 180125 180126 180125 180125 180125
Units | Test Method
MOISTURE CONTENT Yo ASTM D2216 20.0 17.7 21.9 2.6 21.6 11.3
PROCTOR ASTM D698
Maximum Density pef 104.7 107.6
Optimum Moisture Y% 18.3 17.3
LIQUID LIMIT % ASTM D4318 28 27 27
PLASTIC LIMIT % 23 22 21
PLASTICITY INDEX % 5 5 6
USCS SOIL CLASSIFICATION ASTM D2487 SC-SM CL-MIL,
SIEVE ANALYSIS ASTM D6913
30
5 112" %
1 ™ 100 100
E 3/4" P 96 100 93
A 172" A 90 100- 86
E 38" S 87 99 82
#4| S 82 98 52
5 #10] I 79 97 46
1 #16] N 77 96 44
z #30| G 74 94 41
E #40 7 92 38
#100 58 85 17
#200 ASTM D1140 65 48 75 41 76 12
0.05mm ASTM D7928 40 71 11
0.01Tmm 19 27 5
0.005mm 13 16 4
0.00lmm 6 9 3
Budinger & Associates, Inc.
Geotechnical & Environmental Engineers
Construction Materials Testing & Special Inspection Page 2 of 2
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Moisture-Density Relationship

103.5
\
20.8%, 101.9 pci
102 //"C)\
/ N \
1/ \\
// \\
\
g 100.5 ;{ \
= \ \
s / \
5 / \ \

O
97.5
ZAV for
Sp.G. =
2.56
96
16.5 18 19.5 21 225 24 255
Water content, %
Test specification: ASTM D 698-07 Method A Standard
Elev/ Classification Nat. % > % <
. Sp.G. LL PI
Depth Uscs AASHTO Moist. #4 No.200
23.5 4.9
TEST RESULTS MATERIAL DESCRIPTION
. . Silty sand witt 1
Maximum dry density = 101.9 pef 1y sand with grave
Optimum moisture = 20.8 %
Project No. 1.18041 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Liberty Sampled By Client Sampled at LD-SB-

L6W-5-10-180125

o Source of Sample: On-site Sample Number: 18-0088

BUDINGER & ASSOCIATES, INC.

Date: 2/22/18

Tested By: KC Checked By: TB
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Moisture-Density Relationship

106.5 \

105
\

[16.4%, 104.0 pcf \\

103.5 \

Dry density, pcf
P

102
/

N
// \
100.5 e
\ ZAV for
Sp.G. =
2.46
99
13 14.5 16 17.5 19 20.5 22
Water content, %
Test specification: ASTM D 698-07 Method C Standard
Elev/ Classification Nat. % > Y% <
. Sp.G. LL PI .
Depth Uscs AASHTO Moist. 3/4 in. No.200
24.8 4.0
TEST RESULTS MATERIAL DESCRIPTION
. . Silty sand witt 1
Maximum dry density = 104.0 pef 1y sand with grave
Optimum moisture = 16.4 %
Project No. 1.18041 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Liberty Samlped By Client

Sampled at LD-SB-L6E-5-10-180125

o Source of Sample: On-site Sample Number: 18-0096

BUDINGER & ASSOCIATES, INC.

Date: 2/22/18

Tested By: KC Checked By: TB
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Moisture-Density Relationship

106.5 \

105
18.3%, 104.7 pof \

103.5
/ \ \
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® / A
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g d
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102 N
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100.5
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2.56
99
13 15 17 19 21 23 25
Water content, %
Test specification: ASTM D 698-07 Method C Standard
Elev/ Classification Nat. % > % <
. Sp.G. LL PI .
Depth Uscs AASHTO Moist. 3/4 in. No.200
253 4.0
TEST RESULTS MATERIAL DESCRIPTION
. . Silty sand and gravel
Maximum dry density = 104.7 pef 1y sandand gave
Optimum moisture = 18.3 %
Project No. 1.18041 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Liberty Sampled By Client Sampled at LD-SB-

L10S-0-5-180126

o Source of Sample: On-site Sample Number: 18-0100

BUDINGER & ASSOCIATES, INC.

Date: 2/22/18

Tested By: KC Checked By: TB
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Moisture-Density Relationship

Project: Yakima Valley Dairies - Liberty

o Source of Sample: On-site Sample Number: 18-0105

110
108 l17§%. 107.6 pcf
"
/ \\q
d N\
// )
106 / \
g / \
- /
2 / \
1]
é / \
d / \
a / \
104 ) \
)
102
ZAV for
Sp.G. =
2.58
100
13.5 15 16.5 18 19.5 21 225
Water content, %
Test specification: ASTM D 698-07 Method C Standard
Elev/ Classification Nat. % > % <
. Sp.G. LL PI .
Depth Uscs AASHTO Moist. 3/4 in. No.200
21.6 2.7
TEST RESULTS MATERIAL DESCRIPTION
. . Silty sand witt 1
Maximum dry density = 107.6 pef 1y sand with grave
Optimum moisture = 17.3 %
Project No. 1.18041 Client: Anchor QEA Remarks:

BUDINGER & ASSOCIATES, INC.

Sampled By Client Sampled at LD-SB-
L10E-5-10-180126

Date: 2/22/18

Tested By: KC

Checked By: TB
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Particle Size Distribution Report

© Source of Sample: On-site
| Source of Sample: On-site
A& Source of Sample: On-site
Date: o

Project: Yakima Valley Dairies - Liberty
Depth: 5'-12.3
Depth: 10'-16.5
Depth: 5'-15'

0

Sample Number: 18-0086

Sample Number: 18-0091

Sample Number: 18-0094

BUDINGER &

ASSOCIATES, INC.

- £ 5 [« [« [=] [=] [=] 8 3 8
= X N & i b § 8 F £ B OE oW
100‘@# ] \ 1 AL
| ] A Pth L
| Il [ pA Lo
0] T | | |
| Il | b ,1&
| Il | | N
8017 1 | | |
| Il | | |
20 | Il | |
\ I \ \ \
| | | | | \ \\
| Il | | |
o 80 :
w \ I \ \ | \
% | Il | | | \
— | Il | | |
50 :
& \ I \ \ ! \
& | Il | | i |
w \ Ll | | |
a4 i | | Il )\
| Il | | | \
| Il | | | A\
30 ;
\ [l \ \ | AN \
\ Il | | T 2
| H | | ING X
2017 ] | | il N \\
| Il | | Il \\ \
| Il | | Il T — N S
10 ; 'S e
\ [l \ \ | [T o
| Il | | Il .
ol Il \ | Il
10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
o 0 2 1 5 20 57 15
O 0 8 3 6 58 19 6
A 1 4 0 3 8 62 22
Colloids LL PL Dgs Dgo Dsg D3g D45 D10 Ce Cy
6 28 23 0.1629 0.0442 0.0300 0.0135 0.0050 0.0025 1.63 17.50
O 3 0.6000 0.2091 0.1654 0.0929 0.0309 0.0100 4.13 20.91
9 0.0813 0.0236 0.0159 0.0073 0.0030 0.0014 1.62 17.13
Material Description Uscs AASHTO
O silt with sand ML A-4(2)
o
A
Project No. 118041 Client: Anchor QEA Remarks:

o Sampled by C
L6S

r1Sampled by C
L6wW

ASampled by C
L6N

Date:

lient from L.LD-SBA

lient from LD-SBA

lient from L.D-SB-

3/15/18

Tested By: DVK

Checked By: TB
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Particle Size Distribution Report

Date: o

© Source of Sample: On-site
| Source of Sample: On-site
A& Source of Sample: On-site

Project: Yakima Valley Dairies - Liberty
Depth: 0'-10'
Depth: (-5
Depth: 3.6-10.5

0

Sample Number: 18-0097

Sample Number: 18-0101

Sample Number: 18-0107

BUDINGER &

ASSOCIATES, INC.
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0 i | | *\ TN
| |l | | \ | \t\g
| |l | | | |
N
L e i | | il
% | |l | | DNHEL
= NI (NN | PN TN
E \ [ \ \ [ j 3 \
& | |l | | | \\\
i | |l | | Lol
a4 i | | T
| |l | | Lol \
30 | |l | | Lol \
\ [l \ \ R
| |l | | Lol \ \
20 | |l | | Lol \\
\ [l \ \ R ‘EL\
BEERE | | \&
o N | | I N
\ [l \ \ R
| |l | | Lol
ol |l | | Lol
10 1 0.1 0.01 0.007
GRAIN SIZE - mm.
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
O 1 3 1 6 26 47 16
O 4 14 3 9 22 35 13
A 0 2 1 5 16 60 16
Colloids LL PL Dgs Dgo Dsg D3g D45 D10 Ce Cy
8 0.2456 0.0593 0.0319 0.0136 0.0044 0.0017 1.80 34.37
] 6 27 22 7.5233 0.1781 0.0841 0.0270 0.0064 0.0030 1.35 58.41
9 27 21 0.1500 0.0308 0.0221 0.0113 0.0045 0.0018 2.32 17.25
Material Description Uscs AASHTO
'}
1 silty clayey sand SC-SM A-4(0)
A silty clay with sand CL-ML A-4(3)
Project No. L18041 Client: Anchor QEA Remarks:

o Sampled by C
L6E

r1Sampled by C
L10S

ASampled by C
L10E

Date:

lient from L.LD-SBA

lient from LD-SBA

lient from L.D-SB-

3/15/18

Tested By: DVK

Checked By: TB
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Particle Size Distribution Report
§
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
o} 7 41 6 8 26 8 4
Colloids LL PL Dgs Dgo Dsg D3g D45 D10 Ce Cy
o 3 11.5138 5.7516 3.7382 0.2787 0.1282 0.0369 0.37 155.94
Material Description Uscs AASHTO
O
Project No. 118041 Client: Anchor QEA Remarks:
Project: Yakima Valley Dairies - Liberty o Sampled by Client from LD-SB-
o Source: On-site Depth: 10.5-15.2' Sample No.: 18-0108 L10E
Date: o
BUDINGER & ASSOCIATES, INC.
Date: 3/15/18
Tested By: DVK Checked By: TB
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Appendix D
H&S Bosma Dairy Consolidated Lagoon
No. 10 Construction Drawings
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100% DESIGN SUBMITTAL

H&S BOSMA CONSOLIDATED LAGOON NO. 10
H&S BOSMA DAIRY, LLC

Site Address:
823 North Liberty Road
Granger, Washington 98932

SDWA-10-2013-0080
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